














in the Phillips curve, whether it be endogenous through § or exogenous through p, is an
important factor for the result that robustness can improve policy loss.

Returning to the hybrid new Keynesian model, I now consider independent variations in p,
T, d, and +, again holding the detection-error probability constant at 0.25. I vary (separately)
p between 0.00 and 0.95, 7 between 0.00 and 0.95, § between 0.00 and 0.50, and v between
0.30 and 0.50, keeping the parameters that are not being changed at their benchmark values.

The results of this exercise are displayed in Figure 7.
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Fig. 7: Stabilization bias and the cost of robustness (hybrid NK model)

There are four important results to take away from Figure 7. First, the cost of robust-
ness is negative for almost all parameter combinations considered. Only in Panel A, for very
large values of p, is the cost of robustness positive. For example, if § = 0.5 and p = 0.95,
implying considerable inflation persistence, then the cost of robustness is about 1.14 percent.
Second, the cost of robustness and the stabilization bias are strongly correlated, particularly
with respect to variation in § and 7. Specifically, smaller values for the stabilization bias are

associated with smaller values for the cost of robustness. Third, although the cost of robust-
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ness is generally negative, the cost of robustness generally falls well shy of the stabilization
bias, which is to say that while robustness can lower policy loss it is certainly not a complete
substitute for a commitment mechanism. Fourth, although the cost of robustness varies with
all four of the parameters considered, consistent with Figure 6, it is most sensitive to variation
in p, the persistence parameter in the cost-push shock.

Together, the results in Figures 6 and 7 suggest strongly that persistence in inflation,
particularly persistence introduced through the cost-push shock, is closely associated with the
finding that robustness can improve policy loss. Figures 6 and 7 also reveal that inflation
persistence is a key factor governing the magnitude of the discretionary stabilization bias,
consistent with Dennis and Soderstrom (2007). Importantly, the result that the cost of
robustness is negative appears to hold for a wide range of parameter values in this model,
suggesting that it may hold more generally among new Keynesian models, particularly those
for which expectations are an important policy channel and the discretionary stabilization bias

is large.

7 Conclusion

In this paper I develop a method for obtaining solutions to robust Markov-perfect Stackelberg
problems in which the leader fears distortions to private-agents expectations. I apply this
solution method to a stylized hybrid new Keynesian business cycle model to examine the effect
a concern for model misspecification can have on the behavior and policy decisions of a central
bank that conducts policy with discretion. Although I use robust control methods to gen-
erate the relevant equilibria, I exploit the connection between robust control and uncertainty
aversion to focus my analysis on the properties of the probability densities that households,
firms, and the central bank use to form expectations.

My analysis indicates that a concern for model uncertainty causes the central bank to
make decisions on the basis of a distorted conditional expectations operator that emphasizes
the possibility that inflation (in particular) and consumption may be more persistent than
their approximating model acknowledges. Because the central bank fears that shocks to
inflation and consumption will persist, it implements a policy that tends to stabilize inflation
and consumption more tightly than the rational expectations policy. Through their effect
on inflation, robust policies can improve on nonrobust policies by actually improving policy
performance. This result arises because the central bank’s concern for robustness moves

it to stabilize inflation more tightly than would be credible were expectations rational, and
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this greater inflation stabilization partly offsets the higher variance of inflation associated
with the discretionary stabilization bias. As a consequence, in this hybrid new Keynesian
model and with discretionary policymaking, some degree of robustness to model uncertainty
can be attained without sacrificing policy performance. Although the result that robustness
can improve policy performance in the absence of a commitment mechanism is parameter
dependent, it holds for a wide range of parameter values in the hybrid new Keynesian model
that I analyze. In fact, the connection between the cost of robustness and the magnitude of
the discretionary stabilization bias suggests that robustness is more likely to improve policy
performance in models and for parameterizations where the time inconsistency problem is

important and the stabilization bias is large.

Appendix A - Evaluating the loss function

Recall that the loss function takes the form

Loss [0,00] = Eg Z B [z;Wzt +2z,Uu; + u,U'z; + u;Rut] . (A1)
=0

All of the equilibria considered in the paper can be expressed in the form

Xi+1 = Mxy+ Negpq, (A2)
zy = G}Xt7 (AS)
u = Fuxq, (A4)

Vi1l = FvXt . (A5)

Given equations (A2) through (A5), the results in Appendices Al, A2, and A3 of Dennis
(2007) can be applied to arrive at

Loss [0, 00] = xéPxO + N/PN} , (A6)

p
—ir
T
where P = W + BM'PM, and W = G'WG + G'UF* + FYU G + FYRF". From equation
(A6), it follows that

lé?ll(l — B)Loss [0, 00] = tr [N PN} , (A7)

which is invariant to the economy’s initial state, xg.
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